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Abstract not available for JP2002515682T 
Abstract of corresponding document: US6511234 
The invention relates to a signal transmission 
method and a motherboard structure used in a 
base station of a radio system, for example, and 
comprises printed circuit board units 
communicating with the motherboard structure 
and communicating with one another by signals. 
The motherboard structure comprises an optical 
fibre sheet having optical fibres arranged therein, 
first converter means receiving from the printed 
circuit board unit electrical low-power and high- 
frequency signals, such as clock signals and RF 
signals. The first converter means convert the 
received signals into optical signals, and each 
optical signal is conducted into an optical fibre of 
its own in the fibre sheet. The motherboard 
structure further comprises second converter 
means converting the optical signals which have 
propagated in the fibre sheet back into electrical 
signals which are conducted to the printed circuit 
board units after the conversion. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] For example, are the signal-transmission approach used in the base station (100) of a wireless 
system, and a base station is set to an approach which consists of printed-circuit-board equipment (10-11) 
which transmits a signal to a mother board configuration (50) and mutual. When the printed-circuit-board 
equipment (10-11) of base station communicates mutually with the signal transmitted via a common mother 
board configuration (50), A clock signal, and low power called a RF signal and the signal of high frequency 
are changed into a lightwave signal among these signals, and each lightwave signal is led to the optical fiber 
of itself. Each optical fiber It is arranged in the fiber sheet (40) attached in the mother board configuration. 
Approach characterized by leading each signal which changed into the electrical signal the lightwave signal 
which spread the inside of a fiber sheet (40), returned it, and was changed into the electrical signal to 
printed-circuit-board equipment. 

[Claim 2] It is the approach according to claim 1 which transmits a signal on a mother board using the 
optical fiber attached in the printed circuit radical Itabe material of a mother board, and is characterized by 
the optical fiber being separated from a fiber sheet (40). 

[Claim 3] The approach according to claim 1 characterized by changing into a lightwave signal the clock 
signal which has a frequency higher than 2MHz. 

[Claim 4] The approach according to claim 1 characterized by changing into a lightwave signal the signal 
which has power lower than 2mW. 

[Claim 5] The approach according to claim 1 characterized by connecting to the same ground plane the 
signal which should be changed into an electrical signal from the signal which should be changed into a 
lightwave signal from an electrical signal, and a lightwave signal. 

[Claim 6] The approach according to claim 1 characterized by the thing of the equipment which transmitted 
the electrical signal for which an electrical signal is changed as much as possible into a lightwave signal in 
near. 

[Claim 7] The approach according to claim 1 characterized by the thing of the equipment which receives the 
signal changed into the electrical signal for which a lightwave signal is changed as much as possible into an 
electrical signal in near. 

[Claim 8] The approach according to claim 1 characterized by performing conversion of the signal to a 
lightwave signal and an electrical signal on a mother board. 

[Claim 9] It is the approach according to claim 1 characterized by being used in order to transmit the 
lightwave signal which spread the inside of a fiber sheet (40) in the optical cable (80) which communicates 
with the fiber of a fiber sheet and to transmit this optical cable to a base station which is different in a 
lightwave signal. 

[Claim 10] For example, it is the mother board configuration (50) which is used in the base station of a 
wireless system and is equipped with printed-circuit-board equipment (10-12). In a mother board 
configuration which printed-circuit-board equipment communicates with a mother board configuration, and 
communicates mutually with a signal An optical fiber sheet with which it is the optical fiber sheet (40) 
which has optical fiber (41 42), and the optical fiber is arranged in the optical fiber sheet, clock signal, and 
low power called a RF signal and the electrical signal of high frequency are received from printed-circuit- 
board equipment. The received signal is changed into a lightwave signal and each lightwave signal is led to 
the optical fiber of itself in a fiber sheet (40). The 1st converting means [ like ] (20 21), It is the mother 
board configuration characterized by changing into an electrical signal the lightwave signal which spread the 
inside of fiber sheet (40), returning it, and equipping an electrical signal with the 2nd converting means (30 
31) which is led to printed-circuit-board equipment after conversion. 
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[Claim 1 1] It is the mother board configuration according to claim 10 which is equipped with an optical 
fiber in the printed circuit radical Itabe material of a mother board, and is characterized by this optical fiber 
being separated from a fiber sheet (40). 

[Claim 12] The 1st converting means (20 21) is a motherboard configuration according to claim 10 
characterized by changing into a lightwave signal the clock signal which arrives from printed-circuit-board 
equipment and has a frequency higher than 2MHz. 

[Claim 13] The 1st converting means (20 21) is a mother board configuration according to claim 10 
characterized by changing into a lightwave signal the signal which has power lower than 2mW. 
[Claim 14] The 1st converting means (20 21) is a mother board configuration according to claim 10 
characterized by the thing of the equipment which transmitted the electrical signal arranged as much as 
possible in near. 

[Claim 15] The 2nd converting means (30 31) is a mother board configuration according to claim 10 
characterized by the thing of the equipment which receives the signal changed into the electrical signal 
arranged as much as possible in near. 

[Claim 16] The signal changed into a lightwave signal from an electrical signal and the signal changed into 
an electrical signal from a lightwave signal are a mother board configuration according to claim 10 
characterized by having the same ground plane. 

[Claim 17] It is the mother board configuration according to claim 10 which is equipped with the optical 
cable (80) which communicates with a fiber sheet (40), and is characterized by this optical cable 
transmitting the lightwave signal which spread the inside of a fiber sheet (40) to a different base station. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

Field of invention A base station consists of a mother board configuration and printed-circuit-board 
equipment which transmits a signal mutually about the signal-transmission approach by which this invention 
is used in the base station of for example, a wireless system. 
[0002] 

Background of invention With the mother board configuration of the conventional technique, the equipment 
combined with the mother board configuration communicates mutually with the signal transmitted and 
received by equipment. The signal of the millimetric wave which generally makes it possible to synchronize 
equipment [ like / a clock signal ] different, for example mutually is transmitted via a mother board 
configuration. In addition, equipment transmits a RF signal to other equipments via a mother board. The 
frequency of a high frequency clock signal is made low before they are transmitted to a mother board, and a 
clock frequency is again made high to the original value after that. However, possibly frequency change 
arose in the clock signal frequency by making it change that it is as making it low **** [ and ]. [ making a 
clock frequency high ] 
[0003] 

Since the signal with which a large number differ is transmitted via a mother board, very many wiring is 
needed about it. However, the location on a mother board is restricted and the design of a mother board had 
the problem for the reason. In the signal which wiring crowds, therefore is inevitably transmitted along with 
wiring by this, until blocks mutually to some extent at least. 
[0004] 

Solving the above-mentioned problem is meant by making it pass a mother board for the signal to block via 
****** and a separate cable on a separate cable. However, in fact, it is difficult to use such a cable and costs 
start comparatively. Supposing a separate cable must be used frequently, active jamming of the type with 
which the signals which should be transmitted along with a cable also differ will be generated. Furthermore, 
the transmission capacity of a long cable is suitable enough for no applications. Using a cable for a crack of 
mistaken association made in the installation phase of a cable and the cable insulating member of whenever 
[ low-temperature ] had the problem too. 
[0005] 

Outline of invention Therefore, the purpose of this invention is offering the approach and mother board 
configuration which solve an above-mentioned problem. This is attained by the approach of the type shown 
in induction. The approach When the printed-circuit-board equipment of a base station communicates 
mutually with the signal transmitted via a common mother board configuration A clock signal, and low 
power called a RF signal and the signal of high frequency are changed into a lightwave signal among these 
signals. Lead each lightwave signal to the optical fiber of itself, and each optical fiber is arranged in the 
fiber sheet attached in the mother board configuration. The lightwave signal which spread the inside of a 
fiber sheet is changed into an electrical signal, and is returned, and it is characterized by leading each signal 
changed into the electrical signal to printed-circuit-board equipment. 
[0006] 

Also about the mother board configuration which this invention is used in the base station of for example, a 
wireless system, and is equipped with printed-circuit-board equipment, printed-circuit-board equipment 
communicates with a mother board configuration, and communicates mutually with a signal. 
[0007] 
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An optical fiber sheet with which the mother board configuration of this invention is an optical fiber sheet 
which has an optical fiber, and the optical fiber is arranged in the optical fiber sheet, A clock signal, and low 
power called a RF signal and the electrical signal of high frequency are received from printed-circuit-board . 
equipment. The 1st converting means by which the received signal is changed into a lightwave signal and 
each lightwave signal is led to the optical fiber of itself in a fiber sheet, The lightwave signal which spread 
the inside of a fiber sheet is changed into an electrical signal, and is returned, and it is characterized by 
having 2nd conversion means by which an electrical signal is led to printed-circuit-board equipment after 
conversion. 
[0008] 

The desirable example of this invention is indicated by the subordination claim. 
[0009] 

A fiber sheet is used for this invention in the mother board configuration of a base station, it transmits a 
signal in a fiber sheet between the equipment arranged in the base station, and, thereby, is based on the 
thought that it can prevent that the signal transmitted via a mother board causes active jamming by the 
mother board. 
[0010] 

The approach and mother board configuration of this invention offer many advantages. The optical fiber 
sheet arranged at the mother board makes it possible to reduce generation of an electromagnetic interference 
by the mother board. When the signal which probably generates active jamming is transmitted with a fiber 
sheet, the remaining part of a mother board configuration can be simplified. Use of a fiber sheet makes it 
possible to reduce the layer of a printed circuit board, and it makes the design of a mother board more easily 
and quicker. Furthermore, since the layer of a printed circuit board decreases, the manufacturing cost of a 
mother board becomes very low. 
[0011] 

When a fiber sheet is used, risk of the cable of a different type of carrying out association which it was not 
needed, therefore was mistaken by the mother board disappears. Use of a fiber sheet makes it possible to 
make size of a mother board small. Furthermore, a fiber sheet is suitable for using it in a large temperature 
requirement. For example, since the configurations of a fiber sheet differ as greatly as the configuration of a 
cable, an insulating member does not produce a crack at low temperature any longer. Moreover, use of a 
single fiber or a fiber sheet has [ using a cable rather than ] very large cost effectiveness. 
[0012] 

Detailed description Below, with reference to an accompanying drawing, a desirable example explains this 

invention to a detail more. 

[0013] 

Drawing 1 shows a wireless system equipped with base stations 100, 101, and 102 and the subscriber 
terminal 200. The base station is mutually connected through the cable 80. When establishing connection 
with another subscriber terminal, as for a base station 102, the subscriber terminal 200 transmits a 
connection establishment signal to a base station 101 along with a cable 80 by transmitting a connection 
establishment signal to a base station 102 first further, for example, and a signal is further transmitted to a 
desired subscriber station via a base station 101. 
[0014] 

Drawing 2 shows the base station 100 equipped with the mother board configuration 50. In addition, a base 
station is equipped with the printed-circuit-board equipments 10, 11, and 1 2 combined with the mother 
board configuration. Equipment may be for example, baseband equipment or an interface device. As for 
each equipments 10, 11, and 12, it is common to perform the task defined in advance to this equipment. A 
mother board 50 is ****** as a certain kind of a bus between the equipment attached in the mother board. 
While performing those tasks, equipment different, respectively sends the signal which they processed to 
another equipment too combined with the same mother board 50. The equipment combined with the same 
mother board transmits a signal mutually via a mother board configuration. 
[0015] 

A drawing shows that a mother board is equipped with the signal path 61 which connects equipments 10 and 
1 1 partially at least. In addition, a mother board is equipped with the signal path 62 which connects 
equipments 1 1 and 12. In fact, signal paths 61 and 62 are carried out by optical connection, and it makes it 
possible to decrease the active jamming in a signal path. 
[0016] 

Drawin g 3 shows the mother board configuration 50 more to a detail. A mother board configuration is 
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equipped with the optical fiber sheet 40 which has optical fibers 41 and 42, and optical fibers 41 and 42 are 
arranged in the optical fiber sheet 40. The optical fiber in a fiber sheet forms the above-mentioned signal 
paths 61 and 62. In addition, a mother board configuration is equipped with the 1st converting means 20 and 
21 and 2nd converting means 30 and 3 1 . As for the 1 st and 2nd converting means, being arranged on a 
mother board is desirable. A converting means may be carried out with the component of the conventional 
technique like laser. 
[0017] 

The 1st converting means 20 and 21 receives low power and the electrical signal of high frequency from 
printed-circuit-board equipment. A clock signal and a RF signal are contained in an above-mentioned signal. 
The 1st converting means 20 changes into a lightwave signal the electrical signal received from equipment 
12, and a drawing shows that a lightwave signal is led to the optical fiber in a fiber sheet. Next, a lightwave 
signal is impressed to the 2nd converting means 30 from a fiber sheet, the 2nd converting means 30 changes 
a lightwave signal into an electrical signal, and an electrical signal is impressed to equipment 1 1 after 
conversion. 
[0018] 

If equipment 1 1 needs to transmit a high-frequency clock signal to equipment 12, an electric clock signal 
will be changed into a lightwave signal in the 1st converting means 21 . Next, a lightwave signal is 
impressed to the 2nd converting means 3 1 with the fiber 42 of the fiber sheet 40. The 2nd converting means 
31 changes into an electrical signal the lightwave signal transmitted by the 1st converting means, and an 
electrical signal is impressed to equipment 12. 
[0019] 

The 1st converting means 20 and 21 changes into a lightwave signal the clock signal which arrives from 
printed-circuit-board equipment and has a frequency higher than 2MHz. It will be unnecessary to change 
into a lightwave signal the signal which has a frequency lower than 2MHs, if the signal does not cause 
active jamming. In addition, the RF signal transmitted between equipment is impressed to the 1st converting 
means 20 and 21. A converting means changes into a lightwave signal the signal which has power lower 
than 2mW. 
[0020] 

As for an optical fiber sheet, it is desirable to have flexibility which crosses to a large temperature 
requirement and does not break, and to consist of a thin ingredient. Supposing the fiber of a fiber sheet is in 
a fiber sheet, therefore it is, mechanical wear of a fiber can be decreased. A fiber can be arranged, for 
example in a fiber sheet side by side. A fiber sheet can be attached on the surface of a mother board with 
adhesives. A converting means is arranged so that the distance of the shortest [ signal / which is supplied by 
equipment and transmitted from a converting means to equipment ] as an electrical signal as much as 
possible in a mother board top may be moved. This makes it possible to reduce generation of active 
jamming further. 
[0021] 

Generally the equipment which communicates with a mother board 50 has the same ground potential as a 
mother board. In this, use of the fiber sheet 40 never affects equipment or the ground potential of a mother 
board, but the signal changed into an electrical signal from the signal changed into a lightwave signal from 
an electrical signal and a lightwave signal means having the same ground plane. The signal which has power 
and touch-down higher than 2mW is led to locations other than the inside of a fiber sheet on a mother board. 
Moreover, it is the signal path which has conductivity electrically, and the fiber sheet 40 can also be 
equipped with the signal path which can be made to lead to the destination of a request of a ground plane via 
it. 

[0022] 

As mentioned above, that it is an optical cable can connect many base stations rather than 2 or 2 with the 
desirable cable 80. A lightwave signal is not changed into an electrical signal in that case to the remote base 
station which can carry out direct continuation for a cable 80 to the fiber of the fiber sheet 40. 
[0023] 

Drawing 4 shows the optical fiber sheet 40. Drawing 4 shows that a fiber sheet is equipped with the fibers 
41 and 42 of ** pile shoes as a transmission route of a signal. Since the transmission route in the fiber sheet 
40 is not arranged in the thick insulating layer, very many fibers can be arranged in one fiber sheet 40. A 
fiber is arranged in parallel to the inside of a fiber sheet, and it makes it possible to arrange as many fibers as 
possible in the fiber sheet 40. Within a fiber sheet, no fibers are equal die length and some fibers are 
prolonged to the extension 45 of a fiber sheet. A signal can be transmitted as much as possible in the 
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distance using the ** length part 45 of a fiber sheet, and this makes it possible to decrease active jamming 

further. 

[0024] 

Drawing 5 shows the mother board 50 which has the optical fibers 41 and 42 attached in printed circuit 
radical Itabe material. An optical fiber can be attached to the printed circuit radical Itabe material of a 
mother board direct picking with adhesives. When there are comparatively few fibers, a fiber can be 
attached direct picking on the surface of a mother board, as shown in drawing 5 . In that case, the fiber 
attached in printed circuit radical Itabe material is separated from the fiber sheet. If it puts in another way, 
some of fibers used on a mother board can be arranged in an optical fiber sheet, and some can be attached to 
a mother board direct picking. Moreover, it is also possible to arrange a fiber between the layers of a printed 
circuit board. 
[0025] 

Also although this invention is mentioned above and it excels with reference to an accompanying drawing, it 
is clear that it can change by many approaches within the limits of the thought of this invention which this 
invention is not limited to them but is indicated in the claim of attachment of this invention. 
[Brief Description of the Drawings] 
[Drawin g 1] 

The base station of the wireless system which applies the approach of this invention is shown. 
[Drawing 2] 

It is arranged in a base station and the mother board configuration with which printed-circuit-board 
equipment was combined is shown. 
[Drawing 3] 

A mother board configuration is shown more in a detail. 
[Drawing 4] 

An optical fiber sheet is shown. 
[Drawing 5] 

The mother board which has the optical fiber attached in printed circuit radical Itabe material is shown. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



9/13/2006 



JP,2002-515682,A [DRAWINGS] 



Page 1 of 2 



* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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